Effect of signal interference from dosing excipients on pharmacokinetic screening of drug candidates by liquid chromatography/mass spectrometry.
The effect of dosing vehicle excipients such as PEG400, propylene glycol, Tween 80, and hydroxypropyl-beta-cyclodextrin on the accuracy of LC/MS measurements used in pharmacokinetic studies is examined. Using PEG400 as a probe compound, the concentration-time profile of the excipient in plasma from rats dosed both orally and intravenously is determined. These excipient plasma concentrations can result in a 2-5-fold increase in calculated plasma clearance values when the excipient interferes with the quantitation of the dosed compound. This can result in false rejection of a compound in a drug discovery screen. Several plasma purification methods and enhanced chromatographic selectivity are examined as ways to minimize or avoid excipient effects, particularly for very polar compounds. The combination of efficient sample purification and selective chromatography provides an effective way to diminish the significant interference effects of PEG400 and Tween 80. When appropriate, using negative ion mode MS or changing a dosing vehicle excipient, such as substituting propylene glycol for PEG400, provides an alternative approach for eliminating signal interference. The mechanism of excipient-related signal interference is discussed in relation to both competition of gas-phase proton-transfer reactions and high viscosity of dosing excipients.